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ABSTRACT OF THE DISCLOSURE 

The present invention provides in one aspect for a 
method for controlling odor associated with spills of 
5 organic material which can cause odors on carpets. The 
method coiriprises applying to the carpet a preparation of 
dormant bacteria, which when activated are effective to 
control odors. The dormant bacterial preparation is 
allowed to become associated with the carpet, such that 
10 when the carpet is exposed to organic material which can 
cause odors, the bacteria are capable of becoming active 
and digesting the organic material . 
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ODOR COT^T?ni. AGE NT FOR CARPET AND THE ^IKE ANP 
METHOD OF THEREOF 

OF THE INVENTION 
5 The present invention is directed to a method of 

controlling odor associated with deposits, particularly 
spills of organic material on carpet or other fibrous 
material and to an odor control agent for use in the 
method. The odor control agent can be applied to the 
10 carpet or other fibrous material at various stages during 

manufacture or use and the effect of the odor control agent 
is long lasting. 

T ?ArKGRQUN D OF THE INVENTION 

15 Carpet is used extensively in residential and 

commercial buildings as it is a relatively inexpensive and 
easy to install floor covering material. Carpet offers a 
number of desirable qualities including durability, 
aesthetics, comfort, safety, warmth and quietness. With 

20 modern manufacturing and dyeing techniques, carpeting may 
also be provided in almost any color, texture and pattern. 
Carpet may be manufactured from diverse types of materials 
including natural materials such as wool or cotton or 
synthetic materials from various polymers such as 

25 polypropylene, polyamide, etc. The majority of carpet, 
particularly for residential and commercial use, is 
manufactured from synthetic polymer material with 
polypropylene and polyamide, most commonly nylon 6 or nylon 
66. irrespective of the material used in the manufacture, 

30 the fibers are used in the form of continuous filament 

yarns, and in various forms as cut fiber or staple fiber. 
One conventional manufacturing process involves inserting 
plied yarn into a primary backing of jute or polypropylene 
fibers, dyeing the fibers and then applying a carpet 

35 backing adhesive such as latex which is adhered to a 
secondary backing material . 
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Many carpet fibers, such as polypropylene and wool, 
and particularly nylon may be susceptible to staining 
especially from the many food dyes used in beverages and 
other foods as well as from other chemicals from many 
5 sources. Nylon carpet fibers are often treated with stain 
blockers such as sulfonated phenol formaldehyde condensate 
polymer, a sulfonated naphthol formaldehyde condensate 
polymer, a hydrolyzed vinyl aromatic maleic anhydride 
polymer or combinations thereof. The stain blockers act to 

10 prevent or reduce the ability of organic dyes, particularly 
acid dye colorants from chemically reacting with and 
bonding to the nylon. The carpets are also commonly coated 
with a f luorochemical anti-soiling agent to improve the 
anti-staining or anti-soiling characteristics of the carpet 

15 surface. The f luorochemical s reduce the tendency of soil 

to adhere to the fiber making the clean-up of any spills or 
soil on the carpet easier. The f luorochemical s also reduce 
fiber wettability, making for easy clean up of liciuid 
spills through a simple process of blotting the spill. 

20 Examples of such f luorochemicals and other stain resistant 
chemicals are given# for example, in U.S. Patent numbers 
4,680,212 and 4,925,7 07, the disclosures of which are 
incorporated herein by reference. The use of the stain 
blockers and f luorochemicals may not provide complete stain 

25 resistance to the carpet, as some materials may still 
penetrate the nylon fibers or react with the fibers, 
especially if left in contact with the carpet for extended 
periods of time. This may be especially true where the 
carpet is exposed to conditions such as direct sunlight or 

30 other UV sources or high traffic areas, as these conditions 
may cause the effectiveness of the f luorochemical and stain 
blocker coatings to be diminished. 

In addition^ especially in residential locations, 
35 the possibility of deposits of organic matter such as feces 
or urine from babies and pets can result in not only 
soiling of the carpet but also a lingering odor and may, in 
extreme cases, require the replacement of the carpet. In 
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the past, various chemical compounds have been proposed to 
aid in removing odor in a cleaning process. Such chemicals 
generally act as odor inhibiting agents although U.S. 
Patent No. 4,946,672 describes the use of biguanidine 
5 polymer coit^ositions as odor inhibiting agents. However, 
even in those cases where the deposit is cleaned up and 
odor inhibiting agents utilized, the odor from such 
deposits may remain in the carpet and may become apparent 
as the effect of the odor masking agents wear off. 

10 

Deposits of various materials on carpet may also 
give rise to other concerns. Many of the deposit materials 
are capable of supporting bacterial growth, especially in 
the case of feces which contains many bacteria. Some of 

15 the bacteria that may grow, as a result of a deposit, may 

have the potential of causing disease in persons exposed to 
them, such as mold and mildew. Carpet and other fibrous 
material are also known to contain a number of naturally 
occurring bacteria and other organisms , Some of these 

20 baccteria may themselves give rise to odor due to 

incomplete digestion of organic material . There have been 
attempts to reduce the presence and number of bacteria 
present in carpet by utilizing various an ti -microbial 
agents such as described in U.S. Patent Nos . 4,110,504 and 

25 5,024,840. These agents are applied to carpet in a manner 
similar to the way stain blockers eure applied to carpet. 
The use of anti-microbials , while reducing the number of 
bacteria associated with carpet, may raise other concerns 
such as the potential that some of the bacteria may become 

30 resistant to effects of the anti-microbials. 

Many bacterial and fungal genera are known for use 
in odor control due to their capability for producing 
enzymes which are capable of breaking down organic 
35 material. Such bacteria are particularly useful where the 
orgemic material, if allowed to remain, will give rise to 
malodors. Several such bacterial and fungal genera such as 
Bacillus , Lactobacillus, pT\t^rol;>^qt^r , Sty^PtQCQCcyg, 
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Rlc^aliaens and Klebsiella , ainong others, are known for use 
in such applications with Baqillus sp. being the most 
prevalent in use in various applications. 

5 

For exainple, European Patent Application No. 
~ 732,396 describes the use of Bacillus sp. for odor control 
of feedstuffs used in farming and JP Patent Application No. 
7-031^668 describes their use for odor control of toilets, 

10 shoe boxes and pet litter. Other uses of the Bacillus for 
odor control for baby diapers and wall paper are described 
in JP Patent Application Nos. 2-121,665 and 3-059,199 
respectively. Preparations of active BagilluS in a 
vegetative form suitable for spraying or otherwise 

15 distributing on a deposit, especially of pet urine and 
feces, on a carpet for controlling odor are presently 
marketed by The Bramton Company of Dallas, Texas iinder the 
trademark OUTRIGHT. The bacterial preparations are used to 
deodorize a deposit by application directly on the deposit. 

20 Once the deposit is deodorized, the bacteria are depleted 
from the site or disposed of along with the deodorized 
material- In the event of a new deposit on the carpet, the 
treatment must be repeated. In all of these circumstances, 
the Bacillus or other strains of bacteria are used in an 

25 active or vegetative state as fully developed bacterial 

cells capable of immediate growth. It has been thought in 
the art that the bacteria must be in the active state to be 
effective, and that dormant or sporulated bacterial forms 
are ineffective. 

30 

There thus remains a need for a means for treating 
carpet and other fibrous material to counteract the effects 
of deposits and especially for controlling odor associated 
with the deposits, particularly diposited organic material, 
35 where the effects of the odor control are preventative and 
long lasting. 

f ;i . TMMARY OF THE INVENTION 
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The present invention provides in one aspect for a 
method for controlling odor associated with deposits of 
organic odor causing material on carpets and other fibrous 
materials. The method comprises applying to the carpet or 
5 other fibrous material, a preparation of dormant bacteria, 
which, when activated, is effective to control odors. The 
dormant bacterial preparation is allowed to become 
associated with the carpet or other fibrous material, such 
that when the carpet or other fibrous material is exposed 
10 to organic material which can cause odors, the bacteria are 
capable of becoming active and digesting the organic 
material. 



In another aspect of the invention there is 
15 provided a composition for treating a fabric or fibrous 
material to provide control of odor associated with 
deposits of organic odor causing material on the fabric or 
fibrous material. The con^osition comprises one or more 
strains of dormemt bacteria, which when activated are 
20 effective to control odors. 



In yet another aspect of the invention there is 
provided an aqueous odor controlling bacterial coit^osition 
for treating carpet or fabric to iit^art odor control . The 
25 composition comprises a stain blocker chemical and an 
effective amount of odor controlling bacteria, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention are shown in 
30 the drawings, wherein: 

Figure 1 illustrates scanning electron microscope 
pictures of carpet fibers containing no innoculum (Fig. lA) 
and carpet fibers inoculated with a preferred bacterial 
spore blend prepared according to Example 1 of the present 
35 invention (Fig IB) ; 

Figure 2 is a graph illustrating the germination 
and growth of the bacteria spore blend on various organic 
soils; 
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Figure 3 is a graph illustrating the germination 
and growth of the bacterial spore blend in nylon carpet 
containing various organic soils; and 

Figure 4 is a graph illustrating the germination 
5 and growth of the bacterial spore blend on carpet 

containing a combination of fox urine and dog feces. 

DETAILED DESCRIPT ION OF THE PREFERRED EMBODIMENTS 

The present invention is directed in one aspect to 

10 a method of controlling odor associated with deposits, 

particularly spills, of organic material which can cause 
odors on carpet or other fibrous materials. The present 
invention is also directed to the compositions useful for 
preparing carpet or other fibrous material to make them 

15 capable of controlling odor as well as to the carpet or 
other fibrous material so prepared. In addition to 
controlling odor, the compositions may also aid in reducing 
the staining effects of organic material. 

20 Many bacterial genera are known to produce enzymes 

which are capable of breaking down organic material. Such 
bacteria are particularly useful where the organic 
material, if allowed to remain, will give rise to malodors , 
Several such bacterial genera such as Bacillus, 

25 T^antobacillus . gnterobacter , StrgPtOgAgfilAa . NitgQSoynonag , 

TJi trobacter . Pseudomonas . AJ.qaliqeng and I^lebgi^Ufi amongst 
others are known for use in such applications / with 
Bacillus and Lactobacillus sp. being the most prevalent in 
use in various applications. Strains of bacteria from any 

30 of the above noted genera are useful in practicing the 

present invention. Preferably, the bacterial preparation 
for use in the present invention is one or more strains of 
Bacillus or Lactobacillus. More preferably, the strains of 
bacteria for use in the present invention are selected from 

35 Bacillus 1 icheniformis. PftcjUug Pftgt^Urji, ^a<?j,J■J.yg 

l ^evolacticus and pacilj.us amvloliquef aciens . Each of 
these species have characteristics which make them most 
effective against particular types of organic materials . 
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All of these species are capable of enhanced anaerobic and 
aerobic growth. Hac^illus oasteurii is known for superior 
lipase production, while Bacillus laevolacticus has a very 
fast germination cycle. Bacillus amvlolicruef aciens is high 
5 in production of protease enzymes . 

The selection of the strains of bacteria for use in 
the present invention may depend upon many factors. One 
such factor is the nature of the organic material most 

10 commonly expected for the particular application. For 
exair^le, in a commercial application, the most commonly 
expected deposits would be soil tracked in from out-of- 
doors, beverages such as coffee, tea, other food and the 
like, especially in a restaurant environment, and possibly, 

15 inks or toners for printers and other office equipment. 

Many of these materials are high in fatty components so the 
bacterial preparation may be enhanced for strains having 
high activity against such materials. One example of such 
a bacteria is Bacillus oasteurii known for superior lipase 

20 production. In a residential environment, the nature of 
the deposits may differ with out-of-doors soils. For 
example, beverages, food and urine and feces from pets and 
children being most commonly encountered. Depending upon 
the nature of the deposited material, the preparation may 

25 be selected to contain strains having enhanced activity 
against such materials. Another factor which may affect 
the nature of the deposit is the geographical location of 
the installed carpet- This factor would especially relate 
to the nature of deposits of out-of-doors soil and to the 

30 nature of food deposits. Different regions are known to 
have different soil types and different regions may also 
have differences in the foods commonly consumed due to 
cultural and environmental factors. In addition, the 
temperature of the carpet to be treated will influence the 

35 activity of the bacteria. Depending on the strain selected 
the bacteria will tend to exhibit enhanced activity at 
higher temperatures. At lower ambient ten^eratures, more 
active strains may be desired. 
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10 



15 



The bacterial preparation will typically comprise 
one or more strains selected from the genera and species 
described above, when utilizing a mixture of more than one 
strain, each of the individual strains may comprise between 
3% and 97% of the total of the bacteria present in the 
preparation. Depending upon the bacteria, these 
percentages are based on the total cell number or colony 
forming units or the total mass of the bacterial 
preparation. For the Eacilly^ sp. the percentages are 
based on total cell number. Preferably, each of the 
strains is present in sufficient numbers to make up 10% to 
70% of the total bacteria in the preparation, when 
mixtures of more than two strains are employed, each of the 
strains is preferably present in an amount of from 20% to 
40% of the total bacteria in the preparation. Particularly 
preferred preparations for general use in almost all 
applications are as follows: 



20 



25 



Soecies 

EacillUfi lichftnifr.TTnig 
Bacillu.s pasteuri j , 
BSCilltiB laevolactif^ii.c; 
P^gjLlluS amvloliouefagi Ang 



% of total ba<r!tpi:.-r--ia 
Eam& PreffiT-TPrI 
20-50 40 
10-30 20 
10-30 20 



10-30 



20 



30 



In a preferred embodiment of the present invention 
an effective amount of a bacterial con5>osition comprising 
one or more strains selected from the group consisting of 
^^ i ^^^S J-iphenifonnlP , BagiAXuF? pasteuri-i Bacilln... 
l^eVQlftCtirvp and B^gj^lus? amvlol irniP.f«^i-»^o and 
combinations thereof are provided in a state in which the 
composition may be applied to a carpet fiber or other 
35 fibrous material. The effective amount is a sufficient 

number of bacteria to provide a relatively uniform coverage 
of the fiber such that when any portion of the carpet is 
exposed to a deposit of an odor causing organic material. 
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10 



15 



20 



25 



30 



35 



the bacteria will undergo rapid growth and consume the odor 
causing material. The factors which can affect the number 
of bacteria to be used relate in most part to the nature of 
the carpet material- Such factors include the nature of 
the fiber in terms of the material, e.g. nylon or 
polypropylene and the like, the characteristics of the yarn 
in the terms of the denier and number of filaments and the 
characteristics of the fiber in terms of the number of 
yams and the twist. These factors relate to the nature of 
the carpet in terms of the weight (oz) and height of the 
pile All of these factors will affect the amount of 
exposed surface of the fibers which might be covered by the 
bacterial preparation. For most applications on carpet, 
between about 106 and 108 cells per gram of carpet fiber 
having a weight between about 20oz and 40oz is most 
effective with 107 cells per gram of carpet fiber being 
most preferred. 

The preparations may be provided as a simple 
aqueous preparation of a suspension of the SssilliiS species 
in a suitable aqueous carrier, such as in distilled water, 
tap water, a saline solution or other such aqueous 
solutions. Preferably, the aqueous composition comprises 
the odor controlling dormant bacterial strain or strains 
and an effective amount of a stain blocker. The stain 
blocker is preferably selected from the group consisting of 
sulfonated phenol formaldehyde condensate polymer, a 
sulfonated naphthol formaldehyde condensate polymer, a 
hydrolyzed vinyl aromatic maleic anhydride polymer or 
combinations thereof. The aqueous composition may also 
include one or more f luorochemicals typically utilized for 
carpet treatment, either on their own or in combination 
with the stain blocker. Examples of such f luorochemicals 
include products sold under the trademarks STAINMASTER, 
STAINMASTER with TEFLON, and ZONYL by DuPont and SCOTCHGARD 
by 3M. 
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25 



30 



35 



stainbl I "^^^ --table f luoroche^icals and 

L . " '-"^^^'^^^ °^ those Of Skill 

.n the art. Preferably, the f luorochemicals and 
ata^nblockers selected are soluble in water, particularlv 
5 When the co:.position is to be used on installed oZIT 
When utilized during the znanufacture of the carpet 
materaal the f luorochemicals and stainblocker n^y be non 

^^^^'"^^ ^ ^^^^^^^-^ preparation 
wh.ch the elevated ten^eratures during the manufacturing 
LO process are used to bind the f luorochemicals and 

bacteria xn the process. The use of the stain blocker 
and/or f luorochemical in the prenarat^^r, ^ "^^^ker 
, . T . . preparation improves the 

5 T, '° as=ociat«. with the fibers 

Of the bacteri. f.o„ 
subs.^e„t reinoval bj, va=u™i„g the possible adverse 

flur"."'.'"'""™^''^ '^^ ana/or 

fluorochemxcal are thought to provide a protective 

■ ".TltL":"/' '° " protection of 

Che tacteria from exposure to potentially harmful 

conditions such as traffic or the effects of cleaning. 

nie amount of Che stain blocker and/or 
fluoroche„,ical used in the preparations of the present 
ZIT" are Che amounts t^ically e»^ioved in the carpet 

^Tll,^ t """^ >^'^ " 'hose 

.killed " Che art. ordinarily, depending upon the nature 
of Che scain blocker or f luorochemical and Che material 
being treated and its location, the agents are applied to 
Che macerial in an amount to resulc in a CreaCmeTc r^Ce of 
ai»uc 0.1 „t, to about 20 „t» based upon the weight of t^e 
nylon or other fibrous material being treated and the 
«»unc Of scam blocker «.d/or f luorochemical . CommL^ 

T% ' ^ ° " to Zuc 

wc, preferably from about 0.2 „t% to about 4 „t% more 
preferably from about 0.25 wt% to about 2 „t,. LT 
preferably, the stain blocker or tluorochemical are applied 
CO give a treat rate of about 0.25 „t% to 1.0 „t» based 
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upon the weight of the nylon or other fibrous material 
being treated. 

When used in combination with the stain blocker 
5 and/or f luorochemical, the Bacillus species may be provided 
as active cells. The term "active cells" is intended to 
enconpass cells which are in a vegetative form and are 
capable of immediate growth when exposed to food sources 
usually utilized by the bacteria. The term "dormant cells" 
10 is intended to encoirpa-ss cells which are in a state which 
are required to be activated before they can undergo 
growth. One example of a dormant cell is a sporulated form 
of the bacteria where the spores must undergo activation 
and germination before growth of the bacteria can occur. 

15 

As noted above, due to the protective effects of 
the stain blocker and/ or f luorochemical , the active 
bacteria would be protected from the possible effects of 
environmental factors. If the bacteria are provided in an 

20 active form, it is thought that they may become dormant 
after the application by undergoing sporulation until a 
deposit of organic material is encountered. In a preferred 
embodiment, the bacteria are provided in an already dormant 
or sporulated form. By providing the bacteria in a dormant 

25 or sporulated form, the bacteria are further protected from 
environmental factors which may prove detrimental to active 
bacterial cells. These environmental factors may include 
low moisture or h\jLmidity, as the carpet or other fibrous 
material would generally be kept in a dry state. Other 

30 factors may include exposure to heat, chemical agents, UV 
radiation from sunlight as well as the exposure to air for 
those strains which may be predominantly anaerobic. 

The sporulated or dormant strains of bacteria 
35 become activated and undergo germination in response to 
being exposed to organic material including orgeinic 
material which can cause odors . The factors which promote 
the activation of the doirmsoit or sporulated bacteria 
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include the moisture and various organic compounds present 
in the deposit of organic material. Once activated, the 
bacteria undergo growth and replication, consuming the 
organic material in the deposit until the material is 
5 consumed. After the material is consumed, the bacteria 

will then become dormant by undergoing sporulation to await 
exposure to another deposit of organic material. it is 
thought that the bacteria will also be somewhat 
cannibalistic, in that as the bacteria break down after the 
10 depletion of the organic material, the degradation products 
of the break down would be utilized as a food source by 
other of the bacteria. Once the potential energy source is 
reduced and the number of bacteria is also reduced, it is 
thought that the remaining bacteria undergo sporulition to 
15 return to a dormant state. 

The bacterial preparation may be provided as a 
concentrate to be diluted with the stain blocker and/or 
fluorochemical formulation prior to application. If 
20 provided as a concentrate, the concentrate may include 
other agents for improving viability of the bacterial 
preparation. The concentrate preferably contains between 
10 and 20 times the number of cells or spores per ml of the 
final preparation. To prepare the final preparation S% to 
10% by volume of the concentrate is mixed with 90% to 95% 
by volume of the stain blocker and/or fluorochemical 
formulation. Thus, each ml of the concentrate is mixed 
with 10 to 20 ml of the stain blocker and/or fluorochemical 
formulation to prepare the bacterial preparation for 
application to carpet and other fibrous material. 

When treating carpet, the aqueous odor controlling 
bacterial composition may be applied to the carpet at any 
stage during its manufacture. For example, the composition 
may be utilized to treat the precursor filaments, yarns or 
fibers prior to their use in the conventional manufacturing 
process. The filament or yam may be run through a bath 
containing the aqueous solution of the bacterial 



25 
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preparation or the bacterial preparation may be sprayed on 
the filament. After the treatment, the filaments or yarns 
are dried and then further processed into carpet in the 
normal manner. Alternatively, the carpet during the 
5 manufacturing process may be immersed, sprayed or otherwise 
treated with the aqueous composition. The carpet fibers 
may be sprayed or otherwise treated with the bacterial 
preparation prior to being inserted into the primary 
backing. Alternatively, the fibers may also be treated 

10 once they have been inserted into the primary backing, 

either before or after the backing adhesive and secondary 
backing material have been applied. The composition may 
also be applied to the finished carpet as a final step 
prior to drying and rolling. The carpet would be sprayed 

15 or otherwise treated with the aqueous bacterial 

preparation, after which time the carpet would be dried in 
the usual manner and rolled onto the roll , 

Another option would be to apply the composition to 

20 an installed carpet. When applying the coit^osition to an 
installed carpet, it is preferred that the composition be 
applied thoroughly and evenly throughout the length of the 
pile, especially reaching down to the base of the pile 
fiber. This is generally achieved by applying the aqueous 

25 bacterial preparation to the carpet and then working the 

fibers to improve the contact, distribution and penetration 
of the bacterial preparation. This is most commonly 
achieved by use of a pile brush operated either by hand or 
automatically for example, utilizing a cleaning device such 

30 as is commonly available commercially. To enhance the 

penetration of the bacterial preparation, the fibers of the 
carpet may initially be wetted through an application of a 
detergent solution. This is most commonly applied where 
the installed carpet is cleaned using a cleaning machine 

35 prior to the application of the bacterial preparation. 
While the carpet fibers are still moist, the bacterial 
preparation may be applied and worked into the carpet, 
utilizing the pile brush. Once the carpet has been so 
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treated, it is dried, either by allowing it to dry in the 
air at ainbient temperature or through the use of hot air 
blown through the pile of the carpet to increase the speed 
of drying of the carpet. Depending upon the state of the 
carpet or other fibrous material, the composition may be 
applied in many different ways. The composition may be 
applied by dipping the material in the composition or by 
spraying the composition onto the fibrous material. m any 
of these cases, once the fiber or carpet is treated with 
the composition, the treated carpet material is allowed to 
dry by way of applied heat or simply by ambient drying. 
Alternatively, or in addition to treating the carpet fiber 
with the aqueous composition, the carpet backing and/or 
carpet cushion underlayment may also be treated with the 
15 bacterial preparation. Once again, the carpet backing 

and/or carpet cushion underlayment may be treated during 
the manufacturing process, or prior to its installation. 
The carpet cushion underlayment may also be similarly 
treated during the installation of the carpet cushion 
20 underlayment. 

The following examples illustrate the use of the 
present invention but are not to be construed as limiting 
the scope of the present invention. 

25 

Example 1, 

A known weight of carpet was conditioned at 50% 
humidity at 75 'F. After conditioning, the carpet was 
sprayed with a suspension of a mixture of sporulated forms 
30 of Bac il lus sp. having the following formulation: 

SliS^^ % of ^■n^.^ h.^^^^.. 

B^<:illV.f? Pasteuri i 20 



35 BaciHnp laevo1ar-H^»f^ 



20 



Bacil3,U f i amvlol jmiQfacip.nR 20 



- 14 - 



CA 022430U 1998-07-13 



jJ-10 072CA 



^ t^cterial suspension was P-P«'- - ^ 
solution of 5* ZO«VL 7044 nuo.ochs»x=al 

« a eon=an..,.ion of 10> ^n J' erosol fo^ to 

— ^»;'%:^rr= onors:::es pe. ^a„ ca^e.. 

^ - ^c.e.i.. s„sp,nsion, ... 

After the app ^ humidity 

carpet was dr^d at_290 F xn a ^ 
-:;«n^rnlled ch^iSDer for 20 minutes. A sample o 
f iber trSted with the bacterial suspension was coxr^ared 
fiber treaceu ^^_,^r fiber by scanning 

,0 with a sa»ia of -"^^f /^^^/^ ^^.i^co^arison a« 
Electron "''"^^'^^^^^^l.'ZTll illustrates the earpet 
^o.„ in «^";__^f^:;,;7,:_,„, ^cteria ana other 
fiber containina naturally 

"^Trn:rur:Tui -:e:T;arpet fl^er moculatea 
15 treated. Figure lo 

With the rrr.; t f i.^r L a lar^e 

'"Z^tZT^^ sXT.^^'^ to the surface of the 

wlth^ttle. if an. naturally oocurrin. hacterra 
20 or other .^croorganisBs present in the sample. 

^*°*^,™.les of carpet fiber a=a Plate count broth were 
..a^nea Tr oxygen uptake usin. a ^-aara resp.r^tr.c 

stuay. -"••^ >^ T'-isi^^: :re. "iv rasure 

applications Where it .s -^^^2 \ 

bacterial growth by other >.ethoas^ It ^o 
.erobic bacteria, o^en - '-^^^r^^.^j: ,,,ber the 
bacteria count, with the 3«"« respiro»etric 
30 corresponaing bacteria count wouia be. ^ 
«uaies were conauctea using a challenge AEEIOO 
stuaies were .^oies Incuhatea under controllea 

„spiro,»ter ""^ '^^Z^^: ^actors were 500 »1 

te.,t.erature conartions. Th containing 5 ml of 

bottles with C02 aasotption trap anse 
« 30* KOH (w/v) with alizarin yellow pK indicator The 

reruizea filled w^^^^ :rac":ra:rir 

rhnrer^rccHrr-so contained starili«a 
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25 



30 



35 



medical cotton rolls used as wic3cs to increase the surface 
area of the caustic solution. Each reactor w.. ! 
with ^nf^,-^:!^ ^ reactor was provided 

f^r I r '° ^'^^^ ^ °^ carpet 

5 Plat! c f "^"^"^ ^"^^^^^-^ ^ ---^ Difco 

5 Plate count Broth, 0.073g kh,PO„ 0.114g K.HPO, p/r liter 

Of d.st.lled water and the pH adjusted to 7 was added t. 

the reactor and the reactors autoclaved to J! • ^ 

The reactors were allowed to cool anit I Ttr 

bacterial suspension utilized in Examr^i « 

vow o£ aistilLd „,t« „as ,da«, to the cont 
reactors^ The «actor= ^re cpp^ „UH„ut th. oLtic 

£>acterial preparations were mixed well with hi, 

c.„.t.= „a.s then i„=.„e. .ITJZT^ 

th, r.acto„ hoolced up to the r,spiro,«t,r .y.te»» ^! 
reac or, „e« i„c„batea i„ a „at.. te^eratu'e ^ 

™.nta„ed at 23 -c uai„, an a„to.«tic te^„tu„ 
controller. The oxygen uptake by any bacteria ,rLin. In 
the reactors „„nitored continuously and reported It " 

hour intervals. ir^^^i-ea at 2 

not '^^i::^::::::zl::;-^^- - 

at:rrr.:tur\Ti'":">"'"'" 
not^— jzi- -T:t jtr- 

—he crrT-^-— — r~ 

increase in oxygen uptake startina 2? ov, v, 
after inoculation This inr-^« • ^''^'•''^ ^2 to 24 hours 

^"^^ease in oxygen untak*^ 
continued up to the end of the test atTo 
incubation with the oxygen intake LreaLng r: 
linear fashion with no leveling off of thi 'tl' 
during the 60 hours of the test Th! 

that the dor^. bacteria are tpaS^e o^^^'^'" '^''^^^^ 

are capa£>le of germinating to 
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,«ive ,na unae^o .,owt. in response to e,^su.e 
a suitable food source. 

^"^""^^ ,hat the bacterial spore blend utilized 

To confirm tnat jj^^ 

•T^ T-iiahf>s containing materials j-c^^ 
""^^ e rtnd fox urine. The .rowtH on ...s, 

wa =;^"a to a ..»a.ra ..... — u..i.zea 

soils was t-vjuifc^ Dlates were 

for counting colony '^^^^^^l]^; ^J^J^ 3pore blend to 

inoculated with dilutions of the ^'^^^^"^^ ^ 

V. -inn and 400 Spores per plate ana 
' ^"i::rdTt t^ra"^^^ ..o da^s and four 

ZXot 1 Ilation, the colon, for^n. units (C.U) were 

! ^ CPU'S per ml of the innoculum were 
counted and the CPU s per . ^^^erial preparations 

i,..,i«i-ed After two days, the bacteriax y f 
calculated. At ^^^^^ chocolate syrup and 

0 were growing well on the torn standard 
with growth almost at the ieve± o 
dog f--^' ^ ^ ^i^i^i increase in growth on the 

These results indicate that the ^^^.^^^^te syrup, 

grow well on con^ton organic soil, such as ch 
tomato sauce, dog feces and fox urine. 

30 

™^he bacterial spore blend was tested using 

• e„fln^s as set out in Example 2 above to 

3S r4 «. sUles of t.e crpe. fi-r „e„ .xe^n^a for 

np.. -ri-n:::-^^^^^^ - 

rrrl:^:.: rei cLroUea ce^r^n^e conaif ions 
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The traatment reactor, ™re 500 ml bottles. The CO, 
adsorption trap inserts contained 5 „1 o, 30% KO„ ,Wv, 

used as wicks to increase the surface area ^>, 

etc T ! ^ ^""^ ^ount. broth 

to St 1 • '° ^^"^'^^ '^^^ —tors autocWd 

per Tl '^^f ^^"^^^^ suspension containing 10^ spores 
per ml were added to the test reactors T>,» 
a. distill,. „.ter ™s added to the 00:^:0! r^ct^.^^' " 
reactors were capped without the caustic tr-=„. ^ 
»d swirled to ensure that the wateTI:: ZllZt 
preparations were mixed well with ^>,= 

to pe^it the carpet to .^12117,^^^1^'''^'' 
20 traps were then inserted into the reactors aS the 

i::rt"^ " -t- .r::r 

.ncubated ^ a water te.^r.ture bath maintained at ,7" 
uptSe" 'rr^"= te^ratur. controller, r^, 
uptake :.n the reactors was monitored continuously and 
25 reported at 2 hour intervals. 

The carpet sample in the control reactor with n„ 
™oculu„ aid not have an. si^i,icant increase in o^L 
uptake over the 96 hours of the test Th. "Wgen 
30 Which had been inoculated with ^I L^^U^'J^ZT 

Started showing an increa^^ Sr, ^ blend 
w nil increase an oxygen uptake aft^r- v 

post-inoculation. This increase ■! ^"'^''^ 
to the end of the test in a 1 "^'^^'^^ continued 

t.^«^« • ^ ^"^^"^ fashion with no 

Plateauxng of the oxygen uptake observed up to 96 hn, 

" rp::e-tratLat:r„r- r 

~er.o ^owth When e^^ 7^^:^:^:^ 
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The compositions and method of the present 

V,. for effective odor control for carpet, 
invention provxde for eff^^^^^ particularly the 

The use of the ^-^-"^^^^ ^^^^^ ^^r control of odor 
, sporulated forms of BaCililiS' P^o ^^^.^i on 

^ -^o oraanic odor causing material on 
caused by deposits of organic _ deposit comes 

carpets and other fibrous material- Once the P 
Tnfo contact with the bacteria, the bacteria 

Che dormant form, and con^ence "J^^^^^^ ,,,, 
, organic n^terial as a food ^^J^^^-^^ ,,,, 
the above experiments with the P ^^^^^ 
bacterial growth commences withm about 24 

^ V, encounter the deposit. In some 

,£ter th= to »as,= the odor using 

circumstances, ^^^.t^ bacteria «„ 

" "Hrr.:: :^::«"eiv ™^e ... o^r c.u=i„. 
':"ts VtaLtivelv. the bacterial preparations ..ay 
S'^e stitabie protease and iipase enrv.es to =o»ence 

\- =,ion of the odor causing material until the 
the digestion o£ the ^^^^ ^^^^ 

20 bacteria commence therr growth g j^^^^er 
digestion of the odor causing -""'^^^ ^.^^^ 
Alternative^ ^ ^0^^:^ :i::ir:t" poors, allowing 
rrr:h: ^cte^a to aeco^ose the Odor 

25 causing material. 

" has z.zrz.. 

re'ct'r J" e:t:™riods t^e even with 
remains effective i repeated vacuuming. The 

30 carpet exposed 'l^^^'^XZ^l^.l,.,, understood, but 
„„t mechanism f ^ this ,^ 

::s::i:rrh ^t fibers that --re „iiv 

^/j 1-r-affic or vacu\iinxng. The use ul 
--°'':^"'';^;rr 1 cr f oo-'-i^^ in the a^eous 
" riurirurrt:: plication of the agent to the oarpet 
1° sus^lted to increase the association of the dorm«^t 
^cte^with the carpet fibers, and hence increase the 
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effective l.fe of the treatment. It is suspected that the 
treatment .ay also re^in after wet cleaning of the carpet 
However, .t .s suggested that the carpet be treated with 
the Odor controlling bacterial preparation on a routine 
basxs such as after each wet cleaning. This can be easily 
acco.pl.shed after cleaning with the preparation appl.e: ^ 
the carpet either-when still wet fro. the cleaning L after 
the carpet has dried. Preferably, the preparatio! is 
applied to the carpet while still wet, worked into the 
carpet with a pile brush and the caroet .a 
naturally. ^ " allowed to dry 

In addition to providing for removal of potentially 
Odor causxng organic material associated with deposits on 
carpet and other fibrous material, the use of the bacterial 
preparations of the present invention provides other 
benefits. Based upon the observations from the electron 
-crographs, it is expected that the presence of the 
bacterial preparation in association with the carpet fiber 
and other fibrous material may -result in a reduction in^L 
presence of other bacteria and organisms which are 
naturally found on installed carpet and other fibrous 
material, both in number and population. it has also been 
found that the bacterial preparation associated with thl 
car^t fiber or other fibrous material enhances tL a^tL 
stain Characteristics of the carpet. Many of the stain 
causing materials are organic in nature and it has been 
found that the bacteria can utilize such organic i^terials 
as a food source. As the stain causing material is 
consumed by the bacteria, the staining properties of the 
compounds are reduced. 

The method and compositions of the present 
invention are especially suitable for use with carpet as 
described m the specific examples set out aWe. TheL 
methods and compositions are also suitable for use with 
other fil^ous material which may be susceptible to the 
effects of deposits of organic material. Examples of such 
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Other fibrous materials include rugs, upholstery . fabrics , 
automotive fabrics, bedding, clothing, etc. Suitable 
binders may be determined to improve the longevity and 
efficacy to address wash and wearing performance. Other 
5 applications may include hard surfaces, such as ceramics, 
tile, walls, wood, etc. 

Although various preferred embodiments of the 
present invention have been described herein in detail, it 
10 will be appreciated by those skilled in the art, that 

variations may be made thereto without departing from the 
spirit of the invention or the scope of the appended 
claims . 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A method for controlling odor associated with 

deposits of organic material which can cause odors on 

°" ^^^--'"^ material, the method comprising 

applying to the -carpet or other fibrous material or to the 
fibers used in the manufacture of the carpet or other 
fibrous material, a preparation of domant bacteria, which 
^en activated are effective to control odors, the dormant 
bacterial preparation being allowed to become associated 
with the carpet or other fibrous material such that when 
the carpet or other fibrous material is exposed to organic 
n^aterial which can cause odors, the bacteria are capable of 

becoming active and digesting the organic material 



20 
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2^ A method as claimed in claim 1 wherein the dormant 

bacteria are sporulated forms of one or more strains 
selected from the bacterial genera Bsslllu^. 

3. A method as claimed in claim 1 wherein the dormant 

bacteria are sporulated forms of one or more strains 
selected from the group of bacterial species consistina 
essentially of B^^^lll^ lich^nj f^nni^, Bacilli nast.n^j j 

4. A method as claimed in claim 3 wherein the dormant 

bacteria are applied to the carpet at a concentration of 

bacteria are applied to the carpet at a concentration of 
about 10' cells per gram of carpet fiber 
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, . „.tho. as cl,i.ea i= =aai„ 3 wherein ..e ao^-n. 

bacterial preparation comprises: ^.^^^ v^.^.ria 



Pf-ofarred 



gggiliiig ESStfiliEii _ -10-30 ' '20 

-Basilica 1-7.Pvolnrt. i cus 20 



10 



20 



clieniicals - 

" 3. ---«=---ra:re:ecra"rr;:o:; 
^re o ori::.v- co„a«.sate 

consisting of sulfonated pbe condensate 

„.thod as Claimed in clai» 9 wherein a« 

:repar.tion ^ ^Z' ^^^^^^^^ " 

rt\rrred- In^ei.:: of tne ca.. fi.er. 

,0 . -thod as claimed in claim . herein the treat 

iate is tro» about 0.25 wt% to about 20 wt« . 

A method as claimed in claim 8 wherein the 
Notarial Treparation further includes one or ^re anti- 
soil fluorochemicals. 

^ acrueous odor controlling bacterial composition 
35 12. An aqueous o n^terial to impart 

for treating carpet or -^^^^ ^^^^^^ n^terial, the 

odor control to the carpet or other fit> 
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composition comprising one or more stain-blocker chemicals 
and an effective amount of odor controlling bacteria. 

"-An aqueous odor controlling bacterial composition 
as claxmed in claim 12 wherein the bacteria are one or more 
strains selected from the group of bacterial genera 
— c.on^ing_o^gasiII^,__Ent^^ohar-tPr. Str^r.......,., 

mtrP^onio na ^ , mtroh^r re r . P..u<1oi.or.. . aic.i..... 

Klebsie] Tt?^ 

14 An aqueous odor controlling bacterial composition 

as claxmed in claim 13 wherein the bacteria are one or more 
strains selected from the group of bacterial species 
consisting essentially of fiacillMS lich.n.-..^.. fiamiiis 
15 ^^StP uri i . sasillua laevol.rMnis and BacilZ ^^"""^ 
amvlQ]irnipff^^-;^r^^ 

15. An aqueous odor controlling bacterial composition 

20 the carpet or other fibrous material at a concentration of 
between about 10^ and about 10« cells per gram of carpet 
fxber. 
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16. An aqueous odor controlling bacterial composition 

as claxmed in claim 15 wherein the dopant bacteria are 
applxed to the carpet or other fibrous material at a 
concentration of about 10' cells per gram of carpet fiber. 

17. An aqueous odor controlling bacterial composition 

Sasiiliia lichenifrrmiR 20^60 ~ J 



''^ p^gteqrii 10-30 

laevnlP^r-^.-^.,^^ 10-30 

PflcA l luP aitwioi^-Tii^fr^i^nn 10-30 20 
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20 
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18. An aqueous odor controlling bacterial composition 
as claimed in claim 14 wherein the one or more stain- 
blocking chemicals are selected from the group consisting 
of sulfonated phenol formaldehyde condensate polymer, 

5 sulfonated naphthol formaldehyde condensate polymer, and 
hydrolyzed vinyl aromatic maleic anhydride polymer. 

19. An aqueous odor controlling bacterial composition 
as claimed in claim 18 wherein the preparation contains an 

10 amount of the stain blocker to result in a treat rate of 

the carpet of about 0.1 wt% to about 2 0 wt% based upon the 
weight of the carpet fiber. 

20. An aqueous odor controlling bacterial composition 
15 as claimed in claim 19 wherein the treat rate is from about 

0.25 wt% to about 20 wt%. 

21. An aqueous odor controlling bacterial composition 
as claimed in claim 20 wherein the bacterial coir^osition 

20 further includes one or more anti-soil f luorochemicals . 

22. A carpet capable of controlling odor associated 
with deposits of organic material which can cause odors on 
the carpet, the carpet comprising fibers tufted through a 

25 primary backing, the fibers having associated therewith a 
preparation of dormant bacteria, which when activated are 
effective to control odors, such that when the carpet is 
exposed to organic material which can cause odors, the 
bacteria are capable of becoming active and digesting the 

30 organic material. 

23. A carpet as claimed in claim 23 wherein the 
bacteria are one or more strains selected from the group of 
bacterial genera Easillns. 

35 

24. A carpet as claimed in claim 22 wherein the 
bacteria are one or more strains selected from the group of 
bacterial species consisting essentially of Bacillus 
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A carpet as claimed i„ claim 24 wherein the dox^nt 
bacteria are applied to the carpet at a concentration T 
^tween about lOe and about 10« cells per gram of carpet 

26 A carpet as claimed in claim 25 wherein the dcrxuant 

" ^ concentration Tf 

about 10' cells per gram of carpet fiber. 

27. A carpet as claimed in claim 24 wherein the dormant 
bacterial preparation comprises: a°"nant 

fiasLUius li-chgnifprmia 20-50 S^^^^^ ^^<^ 



20 



40 
20 
20 
20 



28. A carpet as claimed in claim 24 wherein the carpet 
has also been treated with one or more stain^bloc3cing 



25 



chemicals. 
29 



30 
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A carpet as claimed in claim 28 wherein the one or 
»ore sta^n-blccJcing chemicals are selected from the group 
consisting of sulfonated phenol formaldehyde condensate 
polymer, sulfonated naphthol formaldehyde condensate 
lllZl: "^^^^-^^ -'-y' —tic maleic anhydride 

30. A carpet as claimed in claim 29 wherein the 
preparation contains an amount of the stain blocker to 
result in a treat rate of the carpet of about 0.1 wt% to 
eO^out 20 wt% based upon the weight of the carpet fiber 
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31. A carpet as claimed in claim 30 wherein the treat 
rate is from about 0.25 wt% to about 20 wt% . 

32. A carpet as claimed in claim 29 wherein the carpet 
5 has also been treated with one or more anti-soil 

f luorochemicals . 
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